Hundreds of studies have explored and measured financial returns related to social performance (Margolis and Walsh, 2003) , with controversial results. In addition to these studies" outcomes, we found, in this body of literature, a lot of innovation in the integration and adaptation of financial analysis tools and models to the study of statistical relationships.
Introduction
In the last decade, Corporate Social Responsibility" projects have received an increased interest from many companies who are looking at their advantages in terms of brand image, new investments, better reputation and customer loyalty. Research has shown how business strategies rooted in social causes can create a virtuous circle seen in the value created in the local community, the satisfaction of its stakeholders, the company reputation and the company sustainability (in the long term). In other words, the value is continuously created and enforced by mutual relationships.
However, social and responsible investments are not free from the possibility of failure and incorrect implementation; these problems can neutralize the normally positive impact on the business and on the firm"s overall performance.
Today, companies need to focus on different levels -economic, social and environmental -trying to maintain a balance in the short, medium and long term. Many scholars and practitioners, in recent years, have discussed the need for organizations to guarantee their own economic sustainability through profit and reinvestment into human and social spheres as well as into the protection of the planet. But is this always a good tactic?
Plenty of empirical studies have explored the relationship between Corporate Social Performance (CSP) and Corporate Financial Performance (CFP). Some of them found a negative relationship (Wright and Ferris, 1997) , some found no relationship (McWilliams and Siegel, 2000) , while others still found a positive relationship (Orlitzky et al., 2003) . Many scholars (Margolis and Walsh, 2003; Barnett, 2007) have claimed that we cannot conclude, after years of study, if investments into social causes return benefits to stakeholders. The debate remains unresolved (Margolis and Walsh, 2003) .
Although research indicates that any causal effect of social performance on economic performance is likely to be small and difficult to detect with common measures, we argue that the better a firm"s social performance, the better it can attract resources (capital, human) and market its products and services. According to Porter and van der Linde (1995) , social responsibility is a source of competitive advantage. Barnett (2007) , building on the premise of the instrumental stakeholder theory that social responsibility can be beneficial to firms, developed the concept of SIC (Stakeholder Influence Capacity), which he defined as "the ability of a firm to identify, act on, and profit from opportunities to improve stakeholder relationships through CSR [corporate social responsibility]". Simply, SIC is a formalization of the basic logic that stakeholders view some firms as more credible than others and reward firms accordingly for their acts of social responsibility. Despite the fact that spending on social performance is costly, firms that have accrued adequate SIC through significant social performance may earn financial returns that offset and come to exceed the costs (Barnett and Salomon, 2012) . Firms, through increasing levels of social performance, become more likely to gain and profit from improved stakeholder relations, and so an inflection point in financial performance occurs. Firms with the greatest social performance possess a superior capacity to transform social investment into positive financial returns, generating an upward slope in financial returns (Barnett and Salomon, 2012) .
In this paper we contribute to the debate on the relationship between social and economic-financial performance. We examine the relationship between corporate social performance and corporate financial (and economic) performance; this investigation reflects a consistency of financial measures that uses multiple measures of social performance, and looks statistically at the movement of actual financial and social performance over time. We try to depict the main principle of cause and effect between them, to answer the following research question: how can we frame and represent the relationship between social and financial performance integrating statistical and financial tools?
In the next sections, we present an analysis of a sample of 275 firms from 2010 to 2014 with 1,375 firm-year observations; the analysis provides a visual representation of cause-and effect patterns on social and financial performance, thusly contributing to the construction of a systematic approach. In doing so, we emphasize the worth of statistical analysis and its integration into traditional financial representations.
Our findings show how ratio analysis and statistical cause-and-effect validation are not alternatives for developing the financial analysis of sustainability and reporting. We show, through constant testing and a double learning process, the critical relationship between the key factors of financial, economic and social performance, and how these factors can be identified and organized for immediate use.
Social Performance and Financial Performance: Antecedents and Recent Developments
Hundreds of studies explored and measured the financial returns related to social performance (Margolis and Walsh, 2003) . The unchanged basic research question is: to what degree is CSR related to traditional financial performance?
According to the traditionalists" hypothesis, social responsibility implies that business managers "must act in some way that is not in the interest of his employers" (Friedman, 1970) . Managers are experts in producing and delivering products and/or services, so they do not necessarily possess expertise in managing social projects. In accordance with Friedman, managers have no business advantage when implementing social programs. Managers, acting as agents of the shareholders, have no mandate to embark on socially-responsible projects that do not enhance the income generating ability of the firm. By pushing a social mission, they reduce a firm"s ability to maximize shareholder value; as a result, CSP and CFP are necessarily negatively related. Friedman (1970) saw CSP as an agency problem whereby managers were misallocating shareholder wealth to pursue a social mission of their choosing.
However, Friedman (1970) noted that a firm"s investment in social responsibility could "make it easier to attract desirable employees, it may reduce the wage bill or lessen losses from pilferage and sabotage or have other worthwhile effects." According to Barnett and Salomon (2012) , "he provided a basis for the counter-argument of stakeholder theorists that CSP and CFP are positively related". This view has been expanded by the stakeholder theory (Freemen, 1984) , which argues that managers have a responsibility to shareholders -the owners of the corporation -to maximize firm value, and that the better they satisfy stakeholder"s interest, the more successful the firm will be in the long run. Engaging in socially responsible behaviors is one of the primary mechanisms through which a firm may foster and maintain trusting stakeholder relationships, reducing the transaction costs of those relationships (Wicks, Berman, and Jones, 1999) . Since 1972, a myriad of studies has divided the scientific community, creating skepticism and confusion (Margolis and Walsh, 2003) . Methodologies and variables to test such associations are numerous. Hundreds of published empirical studies have tested the relationship between various types of CSP and CFP. Barnett (2007, p. 794) asserts "that after more than thirty years of research, we cannot clearly conclude whether a one-dollar investment in social initiatives returns more or less than one dollar in benefit to the shareholder". Studies present different ways to measure CSR (annual report disclosure versus reputational index), different ways to measure financial performance (market returns versus financial accounting measures), and different timescales 1 .
Some scholars have found a negative relationship (Vance, 1975; Wright and Ferris, 1997) , others posit that CSP and 1
For instance see Belkaoui (1976) and Sturdivant and Ginter (1977) .
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CFP have a mixed relationship (Cochran and Wood, 1984; Hillman and Keim, 2001) or no significance (McWilliams and Siegel, 2000; Patten, 1991) . Still many others have found a positive relationship (Orlitzky et al., 2003) .
Beyond past research outcomes, we found a lot of innovation in the integration and adaptation of financial analysis tools and models to the study of statistical relationships. Indeed, the vast majority of social investments are not built on statistical relationships (Castro and Chousa, 2006) . Castro and Chousa (2006) support the idea that "the ratio or mathematical relationship between two quantities is of paramount importance in financial analysis as it injects a qualitative measurement, precisely demonstrating the adequacy of one key financial statement item as compared against another and providing comparisons between companies in the same industry as well as year-to-year comparisons within a single company".
Barnett and Salomon (2006), Brammer and Millington (2008) and McWilliams and Siegel (2000) , for instance, provided some support for the existence of a statistical relationship between some types of CSP and CFP. They focused on the firm-level relationship between CSP and CFP (Brammer and Millington, 2008; McWilliams and Siegel, 2001) or the investment portfolio (Barnett and Salomon, 2006) , and likewise found that the highest and lowest levels of CSP were associated with the highest levels of CFP, hypothesizing in some cases a U-shaped relationship (while others assume a more linear correlation).
Unfortunately, we are still suffering from a systematic application of statistical analysis and representations, integrated with primary tools of (qualitative and quantitative) financial analysis, due to a lack of awareness of the main principle of cause and effect (Castro and Chousa, 2006) . Most analysts have given equal weight and value to all ratios, with no indication of which ratios may be the most important or what positive lessons we learn using different perspectives (a diachronic perspective -trend analysis over time -or a synchronic perspective -benchmarking at a point in time).
In the next section, we propose a statistical analysis with a diachronic perspective and synchronic perspective with the goal to demonstrate how this powerful tool could immediately make the situation more visible and, at the same time, create a basis for the analysis of causes in an integrated perspective (financial and social).
Toward an Integrated Representation of Social Performance and Financial Performance: An Explorative Analysis
This analysis, carried out across 2014 and 2015, aims to give a visual form to cause-and effect patterns on social and financial performance, thusly contributing to the construction of a systematic approach. Financial analysis, using cause-and-effect ratios, provides the most valuable contribution to the processing of data regarding the impact of social practices on stakeholder value (Castro and Chousa, 2006) . We are not specifically looking into the "type" of relationship between social and financial performance, but rather we emphasize the worth of statistical analysis and its integration into traditional financial representations.
In order to investigate the relationships between CSP and CFP, we extracted a sample of companies from the csrhub.com database. This database includes CSR ratings for about 1,000 European companies and roughly 3,000 US companies. It is B Corp certified and it is part of GRI (Global Reporting Initiative), Carbon Disclosure (CDP), International Integrated Reporting Committee (IIRC) initiatives. It is also worth noting that Csrhub integrates data from different sources such as Asset4/Thomson Reuters; Carbon Disclosure Project (CDP); EIRIS; Governance Metrics International/Corporate Library; IW Financial; MSCI (ESG Intangible Value Assessment and ESG Impact Monitor); RepRisk; Trucost and Vigeo. This tool integrates many sources on different aspects of social performance, triangulating multiple data. Index value is based on the mean score across all these sources for each firm and is standardized across different countries and sectors.
Our sample consists of 275 firms, which were randomly selected within the Csrhub database. The analysis covers five years (from 2010 to 2014), with 1,375 firm-year observations.
For each firm, the database expresses social performance through four main ratios:
1. Community; 2. Employees; 3. Environment;
4. Governance.
The database also computes an "Overall" ratio, as a synthesis of the four above-mentioned ratios.
For each selected firm, we calculated economic and financial ratios, through the Orbis database (a Bureau van Dijk database). More specifically, ratios we analyzed are: ROE (Return on Equity); ROA (Return on Assets); EBITDA (Earnings Before Interest, Taxes, Depreciation and Amortization); Profit per employee ratio; Price earning ratio; Current ratio; Liquidity ratio; Solvency ratio; Cash flow; Total assets; Total assets per employee. These ratios are the most widely used in literature.
Through these ratios, we tried to capture several features of the CFP, namely the economic performance (ROE, ROA, EBITDA, Price earnings ratio; Profit per employees), the financial performance (Current ratio; Liquidity ratio; Solvency ratio; Cash flow) and the size (Total assets; Total assets per employees) of the investigated firms.
We investigated the relationship between CSP and CFP, expressed by the above-mentioned ratios, through a regression model. We analyzed the correlation between the four social ratios (Community; Employees; Environment; Governance) and the Overall ratio. Taking into account that a strong linear correlation between these ratios was found (see Figure 1) , we decided running the regression model considering only the Overall ratio as the dependent variable. From a methodological viewpoint, we adopted a panel analysis since estimators from a panel dataset seem to work best with longer time series (Verbeek, 2012 Where: ROE (Return on Equity); ROA (Return on Assets); EBITDA (Earnings before Interest, Taxes, Depreciation and Amortization); Pro_Emp = Profit per employee ratio; P_E = Price earning ratio; CR = Current ratio; LR = Liquidity ratio; SR = Solvency ratio; CF = Cash flow; T_Ass = Total assets; T_Ass_Emp = Total assets per employee.
Given that previous studies provide contradictory results about the relationship between CSP and CFP, we were not able to predict the expected sign of the coefficient of each variable. In accordance with Csrhub"s staff recommendations, we propose the following ranks:
Learning through Data: Investigating the Core of the Relation
 0-25 poor social performance;  25-40 low social performance;  41-59 good social performance;  60-70 strong social performance;  71-85 excellent social performance;
 86-100 best in class.
Firms in our sample illustrate good social performance, as the mean values clearly illustrate; moreover, it is worth noting that in the first two years the Employees score median values are about 60, highlighting that more than half of the investigated companies pay great attention to this factor. However, in the following three years, it decreases, showing a median value of 55-57.
Both the mean and the median values of Community ratio are quite stable in the period covered by our analysis, even though some small variations can be observed, especially from 2010 to 2011. It should also be noted that standard deviation grows in the last year.
The Employees ratio increases in a remarkable way in 2011, while suffering a noteworthy reduction in the following years. A similar trend can be observed with the Environment ratio. Finally, the Governance ratio shows a rather stable trend during the five years. Table 2 shows the descriptive statistics of variables concerning economic-financial ratios as well as size. Legend: ROE (Return on Equity); ROA (Return on Assets); EBITDA (Earnings Before Interest, Taxes, Depreciation and Amortization); Pro_Emp (Profit per employee ratio); P_E (Price earning ratio); CR (Current ratio); LR (Liquidity ratio); SR (Solvency ratio); CF (Cash flow in thousands); T_Ass (Total assets in thousands); T_Ass_Emp (Total assets per employee).
Both ROE and ROA are quite stable in the first three years, denoting a visible reduction especially in 2013, probably due to the global financial crisis.
Generally, firms in our sample experienced positive financial performance, as the mean values of both Current ratio and Liquidity ratio clearly illustrate.
Having investigated descriptive statistics of these two ratio sets, we need to investigate the relationship between them to understand if there is a link between CSP and CFP. As stated above, since a strong linear correlation exists between each social ratio (Community, Employees, Environment and Governance) and the Overall ratio, we consider only this last measure of social performance in our analysis.
The following figures provide a picture of the relationship between the overall score, size, and the main economic and financial performance ratios. Through comparing the trends of both variables, we explored if such a relationship could be hypothesized. As we can easily observe, there is a clear link between economic performance ratios (ROE, ROA, EBITDA and Profit per employee), and the Overall score, since their movements occur close together (for example, when the economic performance improves, the social performance also improves). However, Figure Finally, the last two figures (no. 9 and no. 10) show the relationship between size and social performance: also in this case, we can observe a similar path.
We assume firms that have accrued significant social performance may earn economic returns. Those firms with the highest social investments will exhibit good financial performance in the long term, while short-term investments could lower the financial ratios. That is to say, firms will increasingly get favorable returns on their social investments, just as firms replete with absorptive capacity earn more from their investments in knowledge (Barnett and Salomon, 2012) .
In order to better investigate this hypothesized relationship, we implement a regression model where the Overall ratio is the dependent variable and the CFP"s ratios are the independent variables. However, first, we need to check for correlations between independent variables, as Table 4 illustrates. Generally, previous literature (Niemi, 2005) , suggests removing variables whose correlation coefficient is greater than 0.8, seen as a threshold level; accordingly, since a strong correlation (higher than 0.9) can be observed between Current ratio and Liquidity ratio as well as between Cash flow and Total assets, we excluded both Current ratio and Cash Flow. Therefore, our final model is: Table 5 shows the results of the regression model. 0,287037 F(9, 1084) 8.24788 6,08104e-12 According to the above-mentioned classification of our model"s ratios into three dimensions (economic performance, financial performance and size of a company), results show that three variables concerning these three features (respectively: EBITDA, Solvency ratio and Total Assets) are statistically significant.
However, coefficients of these variables are quite low, expressing a moderate impact on the social performance, suggesting that social performance needs to be investigated with regard also to other variables. Additionally, a more in-depth analysis could provide more detailed information: as a relevant example, some economic-financial ratios (such as ROE and ROI) could be analyzed by investigating the role of their components as well as their mutual relationship, to better define the potential impact on CSP. This analysis could be carried out at a firm level, due to the availability of integrated databases.
Discussions and Conclusions
This study has investigated the relationship between traditional financial-economic performance and social performance, an intriguing topic that has attracted the interest of many researchers. Our analysis aims to support the idea that measuring the impact of social performance is not an easy task and that other factors should be taken into account.
In the literature, several studies have obtained contradictory results. Therefore, these contrasting findings create a confusing picture (Margolis and Walsh, 2003; Barnett, 2007) , highlighting that both positions might be correct, depending on the timescale (Barnet and Salomon, 2012).
Indeed, our findings show that economic-financial ratios as well as the firm size affect social performance; still, they also suggest the need to broaden the horizon through considering the potential impact of other variables.
The aggregate list of ratios/variables could be infinite, but a first analysis is useful to focus on those that are relevant, depending on sector membership and company size; such an analysis should be conducted through a double learning process combining a deductive and inductive approach (placing emphasis on specific data and the application of statistical methods) (Castro and Chousa, 2006) .
The analysis of data at a single point in time (synchronic perspective) and the selection of more interesting variables, allowed us to select the most powerful trends on our timeline (diachronic perspective) and discover some relationships between variables (one by one).
The financial analysis could be enriched by taking into account the moderate effect of such variables on the impact of financial investment on social performance and vice versa. Future analyses should attempt to sort out the degree to which financial benefits from CSP come through decreased costs, perhaps from improved efficiency at providing social programs, rather than the ability to increase revenues.
The pyramid of financial ratios (Courtis, 1978; Bayldon et al., 1984) , with a hierarchical structure that links measures at different organizational levels, could help identifying the sources of strength and weakness in current performance, with a focus on "value drivers". This notion is combined with the indication of future performance and encouraging long term planning 2 .
But, in our opinion, ratio analysis and statistical cause-and-effect validation are not alternatives for developing the financial analysis of sustainability and reporting.
According to Castro and Chousa (2006) , through constant testing and refinement in the real world, the critical relationship between the key factors of financial, economic and social performance will be identified and organized for immediate use.
The company"s directors may have to explain to their shareholders that reducing or increasing the economic and financial ratios compensated the increase in a social ratio. Thus, managers should take heed of more intermediate measures of the returns of social responsibility and constantly seek to improve ways of measuring how a firm"s socially responsible (and irresponsible) actions facilitate the transformation of social responsibility into profit. Companies will be more economically successful if they improve their social performance in the most economical/financial manner, combining the analysis of actual performance with a broad understanding of future trends and stakeholder expectations.
Firms, breaking down the system of critical variables, will have the possibility to understand and leverage the value of social investment into financial returns. Indeed, CSP and CFP are neither purely positive nor negative. Firms gain all the benefits only after tipping a critical point (Barnett and Salomon, 2012) . Firms exhaust profitable social investment opportunities by developing capabilities that allow some to better meet the market demand for social responsibility. But also by lowering operating costs through CSP (Barnett and Salomon, 2012) .
Our results indicate that improving social performance necessitates a learning process, to increase the likelihood of benefitting from investments in social responsibility (also scarifying financial performance sometimes). Like Castro and Chousa (2006) , we support the idea of combining a deductive approach, based on the (theoretical) rules of financial ratio analysis to derive rules that explain how changes in specific cause ratios will influence the effect ratios, with an inductive approach, characterized by an emphasis on specific data and the application of statistical methods. Grouping financial ratios are central to this approach, along with the identification of relevant ratios and the relationships between them; this process will explain the company"s strengths and weaknesses to help guide its strategic decision making processes. These rules will be based on the time series and benchmark (cross industries, dimensions, etc.) analysis of the relevant ratios, and the analysis of the cause effect chains that link them.
